Urine macrophage migration inhibitory factor reflects the severity of renal injury in human glomerulonephritis.
Macrophage migration inhibitory factor (MIF) is a proinflammatory cytokine that plays a pathogenic role in experimental crescentic glomerulonephritis (GN). Renal expression of MIF is also upregulated in human GN and correlates with leukocytic infiltration, histologic damage, and renal dysfunction. The study presented here examined whether MIF can be measured in urine and if so, whether the urine MIF concentration reflects the degree of renal injury. Urine and serum MIF was measured by enzyme-linked immunosorbent assay in 10 normal healthy volunteers and in a cohort of 63 patients with GN (2 thin basement membrane disease [TBM], 15 membranous GN, 10 focal segmental glomerular sclerosis, 20 IgA glomerularnephritis, 11 crescentic GN, 10 systemic lupus erythematosis World Health Organization class IV). Renal MIF expression was assessed by immunostaining of biopsy tissue. MIF was detected in urine from normal volunteers (mean +/- SD; 191 +/- 132 pg MIF/micromol creatinine). The urine MIF concentration was unchanged in patients with nonproliferative nephropathies (343 +/- 397 pg MIF/micromol Cr) but was increased 3.4-fold in proliferative nephropathies (645 +/- 527 pg MIF/micromol Cr; P < 0.05 versus normal and nonproliferative). Stratified analysis showed the greatest increase in urine MIF in crescentic GN (4.5-fold). In contrast, serum MIF levels were not different between normal patients and any patient group. Immunostaining demonstrated a significant increase in renal MIF expression in proliferative glomerulonephritides that was associated with macrophage and T cell infiltration. There was a significant correlation between the urine MIF concentration and renal MIF expression, but not with serum MIF, indicating a renal origin for the excreted urine MIF. The urine MIF concentration also correlated with the degree of renal dysfunction, histologic damage, and leukocytic infiltration, but not with the amount of proteinuria. In conclusion, this study shows that the urine MIF concentration is significantly increased in proliferative forms of GN and correlates with the degree of renal injury. Urine MIF levels reflect MIF expression within the kidney and may be a useful noninvasive tool for monitoring patients with crescentic GN, particularly in disease exacerbation.